ABSTRACT. An analysis of a quasi-optical launcher of lower hybrid plasma waves powered by an incident Gaussian beam is performed. This study, based on the solution for the scattering by an array of conducting cylinders with parallel axes close and parallel to a plane interface, is presented together with numerical results. An experimental configuration that gives high values of the coupled power is proposed.
INTRODUCTION
Since their introduction [l] quasi-optical grills (QOGs) have attracted the attention of theoretical and experimental researchers, because they have a number of interesting features. Among these, we recall the quite simple excitation of the structure, the enhancement of its robustness, the ability to cool the front face of lower hybrid wave couplers so as to withstand reactor first wall conditions and the elimination of the thin walled, multiple waveguide mouth typical of waveguide phased arrays [2] and of multijunctions Unfortunately a number of problems have arisen around the QOG concept, owing to the relatively low power coupling value of a layer of cylinders placed in proximity to a plasma surface [4]. Even although a combined version of a QOG and a multijunction has recently been introduced [ 5 ] , which seems to give enhanced values of the aforementioned coupling, a lot of work remains to be done for a complete understanding of the QOG itself.
Up to now the analysis of QOG devices has been performed in the framework of a plane wave excitation. This approach has led to a number of interesting results [4, 6, 71 , but has also left some unanswered questions: since a perfect plane wave cannot be produced, what consequences does the angular spread of a (real) finite beam have? What are the values of the electric field inside a QOG structure when the impinging beam is a real one? Is it possible to find a configuration which really ensures coupling values close to total transmission? Is a Gaussian QOG less sensitive to the geometrical configuration than the plane wave one? [31 I In this paper we try to answer some of these questions. We present a QOG analysis, based on the full wave approach discussed in Ref. In Section 2 the theoretical analysis is presented, while in Section 3 numerical results are discussed. In the final section conclusions and further developments are outlined.
THEORETICAL ANALYSIS
The present method is based on the QOG plane wave analysis described in Ref. [4] , and on the first Gaussian beam launching analysis reported in Ref.
[SI. In particular, it consists in further development and refinement of the method proposed in Ref. [8] , allowing the problem to be treated in a simpler and less computer time consuming way.
As is well known, any field can be expressed as a suitable superposition of plane waves [9] : therefore, in principle, the plane wave formiilation [4] can be extended to study the scattering of incident fields with a rather general structure. We restrict our attention to an incident Gaussian beam. The linear polarization with the magnetic vector parallel to the axes of the cylinders (H polarization) has been chosen for properly launching a lower hybrid slow wave [lo] .
Let us refer to the layout shown in Fig. 1 , where a finite set of N parallel, perfectly conducting circular cylinders is placed near the plasma surface. The cylinders are supposed to be infinitely long, and the impinging field distribution is a two dimensional Gaussian beam (i.e. it is independent of the y coordinate) I Beam-centre-plasma-surface distance, D,,
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Beam-centre-reflecting-wall distance, D,, Table I .
CONCLUSIONS
In this paper, we have presented a full wave,analysis of the QOG structure for the coupling of lower hybrid waves by considering a Gaussian beam as the RF input beam.
Such an analysis, based on a solution for the scattering by an array of conducting cylinders with parallel axes placed in the proximity of the interface between the vacuum and the plasma, has been considerably improved with respect to the previous one used in a preliminary study of Gaussian beam QOGs [8] . In particular, the resulting faster numerical codes allow us to find an optimized configuration for the structure that provides high values of coupled power.
Furthermore, a two dimensional map of the total electric field for the optimized configuration is given, allowing an estimation of the peak incident power per unit area for a safe operation.
(Manuscript received 5 August 1996 Final manuscript accepted 31 January 1997) (E-mail address of G. Schettini: schettiniQdie.ing.uniroma1 .it) N U C L E A R F U S I O N , Vol. 37, No. 5 (1997) 
